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(54) Conduit supported swivel tube 

(57) The assembly is characterized by simultane- 
ously molding the support fitting (18) and the swivel 
tube (20) of an organic polymeric material to be bonded 
to the conduit which extends between the support fitting 

44 



(18) and the swivel tube (20) to allow the swivel tube 
(20) to oscillate. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The subject invention relates to a motion 
transmitting remote control assembly of the type for 
transmitting motion in a curved path by a flexible motion 
transmitting core element movably supported in a con- 
duit and, more specifically, to such an assembly includ- 
ing a swivel tube attached to the end of the conduit for 
slidably supporting a rod attached to the end of the core 
element. 

2. Description of the Prior Art 

[0002] Such assemblies are well known in the prior 
art and many have been developed by the assignee of 
the subject invention as exemplified by U. S. Patent 
3,429,197 to Loewenstern. However, such assemblies 
are fabricated by separate steps for the support fitting, 
which supports the conduit on a structure. Alternatively, 
the swivel tube is supported in a female socket in the 
support fitting, a relatively complex fabrication process, 
as illustrated in U.S. patent 4,333,361 to Spease. 

SUMMARY OF THE INVENTION AND ADVANTAGES 

[0003] A method of fabricating a motion transmitting 
remote control assembly comprising a conduit movably 
supporting a core element and having first and second 
ends with a support fitting spaced from the first end of 
the conduit for supporting the conduit on a support 
structure, a swivel tube attached to the first end of the 
conduit in spaced relationship to the support fitting and 
a rod attached to the core element and movably sup- 
ported in the swivel tube. The method is characterized 
by simultaneously molding the support fitting and the 
swivel tube of an organic polymeric material in bonded 
relationship to the conduit. 

[0004] In the resulting assembly, the support fitting 
and the swivel tube consist of an organic polymeric 
material bonded to the conduit. This new assembly 
eliminates the complex process of assembling a swivel 
tube in a socket in the support fitting and utilizes the 
conduit as the swivel joint. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] Other advantages of the present invention 
will be readily appreciated as the same becomes better 
understood by reference to the following detailed 
description when considered in connection with the 
accompanying drawings wherein: 

Figure 1 is a fragmentary cross sectional view of a 
first embodiment; 



Figure 2 is a fragmentary cross sectional view of a 
second embodiment; 

Figure 3 is a fragmentary cross sectional view of a 
third embodiment; and 
5 Figure 4 is a view showing the installation of the 

third embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

10 

[0006] Referring to the Figures, wherein like numer- 
als indicate like or corresponding parts throughout the 
several views, a motion transmitting remote control 
assembly constructed in accordance with the subject 

15 invention is shown in each of figures 1 and 2. 

[0007] Each embodiment includes a flexible motion 
transmitting core element 1 2 for transmitting motion in a 
curved path. The core element 12 is usually made of a 
wire or filaments forming a cable. 

20 [0008] A conduit, generally indicated at 14, movably 
supports the core element 12 and has first and second 
ends, i.e., to the left and to the right, the first or left end 
being indicated at 1 6. A support fitting 18 is spaced from 
the first end of the conduit 14 for supporting the conduit 

25 14 on a support structure, not shown, but comprises a 
bracket, bulkhead, or the like, as is well known in the art. 
[0009] A swivel tube is attached to the first end 1 6 of 
the conduit 14 in spaced relationship to the support fit- 
ting 18. A metal rod 22 is attached to the core element 

30 12 by swaging, or the like, and is movably supported by 
the swivel tube 20. 

[001 0] The method of fabrication of the assembly is 
characterized by simultaneously molding the support fit- 
ting 18 and the swivel tube 20 of an organic polymeric 

35 material, i.e., plastic, in bonded relationship to the con- 
duit 14 whereby the assembly is characterized by the 
support fitting 18 and the swivel tube 20 consisting of an 
organic polymeric material bonded to said conduit 14. 
Preferably, the support fitting 18 and the swivel tube 20 

40 are molded of the identical organic polymeric material 
which is bonded to the conduit 14. 
[0011] As is typical in such assemblies, the conduit 
14 includes an inner tubular liner 24 consisting of an 
extruded organic polymeric material. A sheath sur- 

45 rounds the inner tubular liner 24 and a casing 26 sur- 
rounds the sheath. Both of the inner tubular liner 24 and 
the casing 26 also consist of an organic polymeric 
material. More specifically, the sheath includes a flat- 
wrap 28 wound helically on a short lead about the inner 

so tubular liner 24 and a plurality of long lay filaments 30 
disposed helically on a long lead about the flatwrap 28. 
In some instances, the sheath may include only one or 
the other of the flatwrap 28 and long lay filaments 30. 
The flatwrap 28 is disposed radially between the inner 

55 tubular liner 24 and plurality of long lay filaments 30. 
[001 2] The plurality of long lay filaments 30 are bent 
to extend radially into the support fitting 18. In other 
words, the method of fabrication includes the step of 
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deforming the sheath radially into the support fitting 18. 
In the embodiment of Figure 1 , the casing 26 terminates 
at an end 32 in the support fitting 1 8 and the long lay fil- 
aments 30 are flared 34 into and terminate in the sup- 
port fitting 18 resulting in the underlying flatwrap 28 5 
extending into the swivel tube 20. Therefore, the swivel 
tube 20 is indirect contact with the flatwrap 28 of the 
sheath. In the second embodiment of Figure 2, the long 
lay filaments 30 extend radially through an undulation 
36 to extend radially into the support fitting 18 and 10 
extend therefrom to the first end 16 of the conduit 14. 
The swivel tube 20 includes a radial shoulder 38 in abut- 
ting relationship with the first end 16 of the conduit 14 
and the long lay filaments 30 terminate in abutting rela- 
tionship with the shoulder 38 of the swivel tube 20. The 75 
casing 26 in Figure 2 presents an annular void and the 
undulation 36 extends radially through the void whereby 
the casing 26 extends from the void and into the swivel 
tube 20 to also terminate in abutting relationship with 
the shoulder 38 of the swivel tube 20. Accordingly, the 20 
fabrication process includes the step of stripping the 
casing 26 to provide a void therein and molding the sup- 
port fitting 1 8 in direct contact with the sheath in the void 
for anchoring thereto. In any case, the support fitting 18 
is in direct contact with the sheath for anchoring thereto, 25 
i.e., the support fitting 18 is bonded to the sheath during 
the molding and curing thereof. The swivel tube 20 is 
also molded in direct contact with the sheath. 
[0013] The assembly also includes a vibration 
dampening material 40 surrounding the support fitting 30 
18. In the case of Figure 1, the vibration dampening 
material 40 extends about and along the flatwrap 28 
between the support fitting 18 and the swivel tube 20 to 
the swivel tube 20 and surrounding a portion 42 the end 
of the swivel tube 20. The fabrication includes the step 35 
of disposing by molding the vibration dampening mate- 
rial 40 around the support fitting 18 and, in the case of 
Figure 1, about the conduit 14 to the swivel tube 20 to 
surround a portion 42 of the swivel tube 20. 
[0014] An attachment element 44 surrounds the <o 
vibration dampening material 40 for attaching the 
assembly to a support structure such as a bracket, bulk- 
head, or the like. 

[0015] The embodiment of Figure 3 includes the 
same elements as the previous embodiments including 45 
a vibration dampening material 40 surrounding the sup- 
port fitting 18 and extending about the conduit 14 to the 
swivel tube 20 and surrounding a portion of the swivel 
tube 20. The swivel tube 20 includes an annular flange 
46 embedded in the vibration dampening material 40. 50 
The vibration dampening material 40 presents an end 
face 48 extending radially from the swivel tube 20 and 
the end face 48 has reliefs or cuts 49 extending there- 
into for allowing swiveling movement of the swivel tube 
20, i.e., so that the vibration dampening material 40 55 
does not unduly restrict swiveling movement of the 
swivel tube 20. 

[0016] In all embodiments, the fitting 18 includes at 



least one radial flange 50 and the long lay filaments 30 
extend radially into the radial flange 50 of the support fit- 
ting 18; however, in the embodiment of Figure 3, the fit- 
ting 18 includes two radial flanges 50 spaced axially to 
define an annular groove 52 therebetween and the 
vibration dampening material 40 extends into the 
groove 52. An attachment element 54 is disposed in the 
groove 52 and is gripped by the vibration dampening 
material 40 to be retained between the radial flanges 
50. As shown in Figure 4, the assembly may be shipped 
with a shipping clip 56 disposed in the space in the 
vibration dampening material 40 into which the attach- 
ment element 54 is disposed and during installation it is 
forced out of that space in the vibration dampening 
material 40 as it is replaced by the attachment element 
54. 

[0017] In accordance with well known molding tech- 
niques, the conduit may be placed in a mold having two 
adjacent cavities, one for the support fitting 18 and one 
for the swivel tube 20, to thereby simultaneously mold 
the support fitting 18 and the swivel tube 20 about the 
conduit. 

[001 8] The invention has been described in an illus- 
trative manner, and it is to be understood that the termi- 
nology which has been used is intended to be in the 
nature of words of description rather than of limitation. 
[0019] Obviously, many modifications and varia- 
tions of the present invention are possible in light of the 
above teachings. It is, therefore, to be understood that 
within the scope of the appended claims, wherein refer- 
ence numerals are merely for convenience and are not 
to be in any way limiting, the invention may be practiced 
otherwise than as specifically described. 

Claims 

1. A motion transmitting remote control assembly 
comprising; 

a flexible motion transmitting core element (12) 

for transmitting motion in a curved path, 

a conduit (14) movably supporting said core 

element (12) and having first and second ends, 

a support fitting (1 8) spaced from said first end 

(16) of said conduit (14) for supporting said 

conduit (14) on a support structure, 

a swivel tube (20) attached to said first end (16) 

of said conduit (14) in spaced relationship to 

said support fitting (18), and 

a rod (22) attached to said core element (12) 

and movably supported by said swivel tube 

(20), 

said assembly characterized by said support 
fitting (18) and said swivel tube (20) consisting 
of an organic polymeric material bonded to 
said conduit (14). 

2. An assembly as set forth in claim 1 wherein said 
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support fitting (18) and said swivel tube (20) consist 
of the identical organic polymeric material bonded 
to said conduit (14). 

3. An assembly as set forth in claim 1 wherein said 
conduit (14) includes an inner tubular liner (24), a 
sheath surrounding said inner tubular liner (24) and 
a casing (26) surrounding said sheath, said inner 
tubular liner (24) and said casing (26) consisting of 
an organic polymeric material, said support fitting 
(18) being in direct contact with said sheath for 
anchoring thereto. 

4. An assembly as set forth in claim 3 wherein said 
swivel tube (20) is direct contact with said sheath. 

5. An assembly as set forth in claim 3 wherein said 
sheath includes a plurality of long lay filaments (30) 
disposed helically on a long lead and bent to extend 
radially into said support fitting (18). 

6. An assembly as set forth in claim 5 wherein said 
sheath includes a flatwrap (28) wound helically on a 
short lead radially between said inner tubular liner 
(24) and said long lay filaments (30). 

7. An assembly as set forth in claim 6 wherein said 
casing (26) terminates in said support fitting (18) 
and said long lay filaments (30) are flared (34) into 
and terminate in said support fitting (18), and said 
flatwrap (28) extends into said swivel tube (20). 

8. An assembly as set forth in claim 7 including a 
vibration dampening material (40) surrounding said 
support fitting (18) and extending about said flat- 
wrap (28) to said swivel tube (20) and surrounding 
a portion of said swivel tube (20). 

9. An assembly as set forth in claim 8 including an 
attachment element (44) surrounding said vibration 
dampening material (40). 

10. An assembly as set forth in claim 5 wherein said 
swivel tube (20) includes a radial shoulder (38) in 
abutting relationship with said first end (16) of said 
conduit (14), said long lay filaments (30) extend 
radially through an undulation (36) to extend radi- 
ally into said support fitting (18) and extend there- 
from to said first end (16) of said conduit (14) to 
terminate in abutting relationship with said shoulder 
(38) of said swivel tube (20). 

11. An assembly as set forth in claim 10 wherein said 
casing (26) presents an annular void and said 
undulation (36) extends radially through said void, 
and said casing (26) extends from said void and 
into said swivel tube (20) to terminate in abutting 
relationship with said shoulder (38) of said swivel 



tube (20). 

12. An assembly as set forth in claim 11 including a 
vibration dampening material (40) surrounding said 

5 support fitting (18). 

13. An assembly as set forth in claim 12 including an 
attachment element (44,54) surrounding said vibra- 
tion dampening material (40). 

w 

14. An .assembly as set forth in claim 13 wherein said 
sheath includes a flatwrap (28) wound helically on a 
short lead radially between said inner tubular liner 
(24) and said long lay filaments (30). 

15 

15. An assembly as set forth in claim 5 including a 
vibration dampening material (40) surrounding said 
support fitting (18) and extending about said con- 
duit (14) to said swivel tube (20) and surrounding a 

20 portion of said swivel tube (20). 

16. An assembly as set forth in claim 15 wherein said 
swivel tube (20) includes an annular flange (46) 
embedded in said vibration dampening material 

25 (40). 

17. An assembly as set forth in claim 16 wherein said 
vibration dampening material (40) presents an end 
face (48) extending radially from said swivel tube 

so (20). 

18. An assembly as set forth in claim 17 wherein said 
end face (48) has reliefs (49) extending thereinto for 
allowing swiveling movement of said swivel tube 

35 (20) 

19. An assembly as set forth in claim 15 wherein said 
fitting (18) includes at least one radial flange (50) 
.and said long lay filaments (30) extend radially into 

40 said radial flange (50) of said support fitting (18). 

20. An assembly as set forth in claim (18) wherein said 
fitting (18) includes two radial flanges (50) spaced 
axially to define an annular groove (52) therebe- 

45 tween, said vibration dampening material (40) 
extending into said groove (52). 

21. An assembly as set forth in claim 20 including an 
attachment element (54) disposed in said groove 

so (52) and gripped by said vibration dampening mate- 
rial (40) to be retained between said radial flanges 
(50). 

22. A method of fabricating a motion transmitting 
55 remote control assembly comprising a conduit (1 4) 

movably supporting a core element (12) and having 
first and second ends with a support fitting (18) 
spaced from the first end (16) of the conduit (14) for 
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supporting the conduit (14) on a support structure, 
a swivel tube (20) attached to the first end (16) of 
the conduit (14) in spaced relationship to the sup- 
port fitting (18) and a rod (22) is attached to the 
core element (12) and is movably supported in the 5 
swivel tube (20), said method characterized by 
simultaneously molding the support fitting (18) and 
the swivel tube 20 of an organic polymeric material 
in bonded relationship to the conduit (14). 

n 

23. A method as set forth in claim 22 further defined as 
molding the support fitting (18) and the swivel tube 
(20) of the identical organic polymeric material. 



24. A method as set forth in claim 23 further defined as 15 
molding about a conduit (14) including an inner 
tubular liner (24), a sheath surrounding the inner 
tubular liner (24) and a casing (26) surrounding the 
sheath, and stripping the casing (26) to provide a 
void therein and molding the support fitting (18) in 20 
direct contact with the sheath in the void for anchor- 
ing thereto. 



25. A method as set forth in claim 24 further defined as 
molding the swivel tube (20) is direct contact with 25 
the sheath. 

26. A method as set forth in claim 23 including the step 
of deforming the sheath radially into the support fit- 
ting (18). 30 



27. A method as set forth in claim 24 including the step 
of disposing a vibration dampening material (40) 
around the support fitting (18) and about the con- 
duit (14) to the swivel tube (20) and surrounding a 35 
portion of the swivel tube (20) 



50 
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